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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated core and a wound core that can sufficiently suppress noises 
and be manufactured easily at a low cost. 

SOLUTION: This laminated core is formed by laminating a plurality of high-silicon steel plates containing 4.5 to 7 
wt.% Si, and this laminated wound core is formed by winding them like a coil. The high-silicon steel plate is provided 
with an adhesion type insulation film which is made mainly of thermoelastic resin on its surface, and the laminated 
high-silicon steel plates acOoining to each other or the wound and molded high-silicon steel plates acljoining to each 
other are adhered to each other by means of the adhesive insulation film. The magnetorestriction of a core 
material is small and an electromagnetic attraction between the steel plates is absorbed by the adhesion type 
insulation film, thus preventing vibration effectively between the steel plates. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Si: It is the layer-built iron core of the low noise using the high silicon steel which is the layer-built iron 
core which consisted of carrying out two or more sheet laminating of the high silicon steel containing 4.5 - 7wt%, 
and is characterized by the high silicon steel which have the bonded type insulation coat which uses thermoplastics 
as a principal component on the front face, and a laminating is carried out and actjoin each other having pasted up 
each high silicon steel by said bonded type insulation coat. 

[Claim 2] The layer-built iron core of the low noise using the high silicon steel according to claim 1 characterized by 
for the board thickness of high silicon steel being 0.5mm or less, and the thickness of the bonded type insulation 
coat between the high silicon steel which a laminating is carried out and adjoins each other being 0.3-10 
micrometers. 

[Claim 3] Si: It is the wound core of the low noise using the high silicon steel which is the wound core which 
consisted of carrying out volume shaping of the high silicon steel containing 4.5 - 7wt% at a coiled form, and is 
characterized by the high silicon steel sections which have the bonded type insulation coat which uses 
thermoplastics as a principal component on the front face, and volume shaping is carried out and acUoin each other 
having pasted up high silicon steel by said bonded type insulation coat. 

[Claim 4] The wound core of the low noise using the high silicon steel according to claim 3 characterized by for the 
board thickness of high silicon steel being 0.5mm or less, and the thickness of the bonded type insulation coat 
between the high silicon steel sections which volume shaping is carried out and ac|join each other being 0.3-10 
micrometers. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the layer-built iron core and wound core 
which are used for York used in case the iron core of rotating machines, such as a transformer of an electrical 
machinery and apparatus, an iron core of a reactor, a motor, and a generator, and an alternating current magnetic 
field are generated. 
[0002] 

[Description of the Prior Art] The needs of the reduction in the noise of an electrical machinery and apparatus are 
increasing further by the miniaturization of a power unit in recent years, and RF-ization accompanying efficient- 
izing, and have been the technical problems that reduction-izing of the noise generated from the iron core of a 
transformer, a reactor or a motor, etc., etc. also in it is big. although silicon steel is conventionally used for these 
iron core ingredients widely — the inside of it — silicon — about 6.5wt% — the high silicon steel to contain — soft 
magnetic characteristics — excelling — magnetostriction — about 0 — and since it is low iron loss, it is observed 
as an iron core ingredient for low noise recently, however — actual — the cause of generating of the noise — not 
only magnetostriction vibration of an iron core ingredient — rather — the electromagnetism between iron core 
ingredients — specific gravity with the big vibration by the suction force — occupying — **** — therefore, such 
electromagnetism — low noise-ization can be attained only after the oscillating cure by the suction force is made. 
[0003] the electromagnetism between iron core ingredients — the approach of binding an iron core tight in a bolt or 
a band is learned as a cure for controlling vibration by the suction force, and, otherwise, the following proposals are 
made. 

** In JP,3-1 35007,A or JP,4-61 21 1 ,A, using the small ingredient of magnetostriction for a part of iron core is 
proposed. 

** In JP,5-291053,A, the iron core which has arranged the grain-oriented magnetic steel sheet to the core, and has 
arranged a low magnetostriction ingredient like silicon steel 6.5% on the both sides is proposed. 
** In JP,5-251244A the low noise iron core which has arranged the low magnetostriction ingredient in the center 
section, among those has arranged a magnetic material for RFs like a ferrite on the periphery, and took RF iron loss 
into consideration is proposed. 

[0004] However, In the iron core by these proposals, although a certain extent is stopped in generating of the noise, 
the effectiveness is not enough, and in order to fully suppress the noise, there is wrap need about a transformer or 
a reactor with acoustic material or a noise insulation box. Moreover, the actual manufacture itself is difficult for the 
iron core proposed by JP.5-251244A On the other hand, in JP,4-361508A while setting surface roughness of the 
insulating coat of a steel plate to 3.5 micrometers or more by Rmax, using high silicon steel as an iron core 
ingredient, the iron core which suppressed the oscillating noise generated between plates is proposed by inserting 
the impregnant (resin system adhesives) which served as the adhesion function between steel plates. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it is very difficult like this JP,4-361 508,A to infiltrate resin 
system adhesiveis in fact between [ whole ] steel plates, and it difficult to attain the low noise as shown in this 
official report for this reason. That is. although it is said that the noise becomes small, so that the surface 
roughness of an insulating coat is large in this official report and the 12.5-micrometer thing is shown for surface 
roughness by Rmax in the example, even if surface roughness performs vacuum impregnation by about 10-20 
micrometers by Rmax in fact for about several hours, resin system adhesives sink in only from the edge of a layer- 
built iron core to about 10mm. Therefore, even if actual manufacture of an iron core as shown in this official report 
is very difficult and it is able to manufacture, great time and effort and cost will be required. 

[0006] In view of such a conventional problem, this invention demonstrates the property of high silicon steel which 
is a low magnetostriction ingredient to the maximum extent, and the noise is fully suppressed and. moreover, it sets 
offer of easy, the layer-built iron core which can manufacture to low cost, and a wound core as the purpose. 
[0007] 

[Means for Solving the Problem] In order to solve such a technical problem, the configuration by which it is 
characterized [ of this invention ] is as follows. 

(1) It is the layer-built iron core of the low noise using the high silicon steel which is the layer-built iron core which 
consisted of carrying out two or more sheet laminating of the high silicon steel containing Si:4.5 - 7wt%, and is 
characterized by the high silicon steel which have the bonded type insulation coat which uses thermoplastics as a 
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principal component on the front face, and a laminating is carried out and ac(join each other having pasted up each 
high silicon steel by said bonded type insulation coat 

(2) The layer^built iron core of the low noise using the high silicon steel characterized by for the board thickness of 
high silicon steel being 0.5mm or less, and the thickness of the bonded type insulation coat between the high silicon 
steel which a laminating is carried out and adjoins each other being 0.3-10 micrometers in the layer-built iron core 
of the above (1), 

(3) It is the wound core of the low noise using the high silicon steel which is the wound core which consisted of 
carrying out volume shaping of the high silicon steel containing Si:4.5 - 7wt% at a coiled form, and is characterized 
by the high silicon steel sections which have the bonded type Insulation coat which uses thermoplastics as a 
principal component on the front face, and volume shaping is carried out and adjoin each other having pasted up 
high silicon steel by said bonded type insulation coat. 

(4) The wound core of the low noise using the high silicon steel characterized by for the board thickness of high 
silicon steel being 0.5mm or less, and the thickness of the bonded type insulation coat between the high silicon steel 
sections which volume shaping is carried out and acjjoin each other being 0.3-10 micrometers in the wound core of 
the above (3). 

[0008] 

[Embodiment of the Invention] Although the layer-built iron core and wound core of this invention use the high 
silicon steel containing Si:4.5-7% as an iron core ingredient, the iron core consists of that a laminating or the high 
silicon steel which volume shaping is carried out and ac(ioin each other paste [ the high silicon steel which this iron 
core ingredient slack quantity silicon steel has the bonded type insulation coat on the front face, and has such a 
bonded type insulation coat ] up by the bonded type insulation coat, therefore — while such a layer-built iron core 
and a wound core are very easy to manufacture — the magnetostriction of an iron core ingredient — small — and 
the electromagnetism between steel plates — in order that a bonded type insulation coat may absorb a suction 
force, vibration between steel plates is suppressed effectively, and the noise is very small. 

[0009] The detail of this invention is explained below. In this invention, Si:4.5 - 7wt% high silicon steel is used as an 
iron core ingredient Si cannot obtain low magnetostriction sufficient in less than 4.5 wts. Although magnetostriction 
will increase again if Si content sen/es as min near 6.6wt% and Si increases further, it is a value low still enough. 
However, since a steel plate will become very weak if Si content exceeds 7wt(s)%, manufacture of sheet metal 
becomes impossible. 

[0010] Moreover, C:100 ppm or less. Mn:50ppm - 0.5wt% can be made to contain as such high silicon steel. Although 
it is effective that there is an operation which prevents embrittlement by S and 50 ppm or more add for this reason 
when manufacturing the small high silicon steel of magnetostriction. Mn is not desirable in order to promote 
embrittlement of steel, if that addition exceeds 0.5wt(s)%. Moreover, if the addition of C exceeds 100 ppm, while 
workability will deteriorate, it Is not desirable in order to cause increase of iron loss. 

[001 1] In this invention, the high silicon steel which constitutes an iron core has a bonded type insulation coat on a 
front face, and the steel plates which a layer^buitt iron core or a wound core acUoins have the configuration pasted 
up by the above-mentioned bonded type insulation coat SI — 6.5wt(s)% — It was made from the high silicon steel 
of 0.3mm of board thickness to contain, the 30-sheet laminating of what pierced and processed the steel plate into 
EI mold (EI-54) was carried out. EI mold layer— built iron core of example of the following manufacture (1) ~ (4) was 
produced by the approach of assembling this layered product to an iron core, and those measurement of sound level 
was performed. 

[0012] The example of manufacture (1) : The bonded type insulation coat which consists of thermoplastics on the 
surface of a steel plate is given. The example of layer-built Iron core manufacture on which between laminating steel 
plates was pasted up by heat-treating at 240 degrees C, carrying out the laminating of what pierced and processed 
this steel plate, and pressurizing in the direction of a steel plate laminating with the welding pressure of 10kg/cm2 
(2) : A well-known inorganic organic system insulation coat is given on the surface of a steel plate. The laminating of 
what pierced and processed this steel plate is carried out. it is the layer-built iron core which Infiltrated the resin 
system adhesives (epoxy resin) which served as the adhesion function into the Iron core of the example of the 
example of layer-built iron core manufacture (4):above-mentioned manufacture (2) which infiltrated H sorts of 
insulating varnishes into the Iron core of the example of the example of layer-built iron core manufacture (3):above- 
mentioned manufacture (2) which welded a total of six places of an end face in the direction of a steel plate 
laminating — Surface roughness Rmax of the steel plate of the back with inorganic organic system insulation 
****** of the layer-built iron core of the above-mentioned example of manufacture (4) is 12 micrometers, and 
sinking-in processing of resin system adhesives was performed in the vacuum for 3 hours. 

[001 3] Measurement of the noise (A scale) of these layer-built iron cores was performed in the location which is 
distant from the transverse plane of an iron core 10cm in the condition of having excited on condition that IkHz and 
B=1T. The result is shown in Table 1. The laminating of the steel plate which the noise decreases by no less than 
15dB compared with the layer-built iron core which carried out the laminating of the high silicon steel which has an 
inorganic organic system insulation coat well-known in the layer-built iron core of the example of this invention to 
which the laminating of the steel plate which has a bonded type insulation coat was carried out according to this 
table, and has a well-known Inorganic organic system insulation coat is carried out, and even rf compared with the 
layer-built iron core which infiltrated an Insulating varnish and resin system adhesives behind the laminating, the 
noise is decreasing by 4-7dB. 

[001 4] Moreover, after the above-mentioned trial, as a result of decomposing and Investigating the example of 
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manufacture (3), and the layer-built iron core of (4), it became clear that neither an insulating varnish nor resin 
system adhesives had fully permeated to an iron core center section in these iron cores. It turned out that it is very 
difficult for resin system adhesives not to fully permeate to an iron core center section, therefore to make an 
impregnant permeate completely to an iron core center section by this method especially in spite of having 
performed sinking-tn processing in the vacuum in the iron core of the example of manufacture (4) for 3 hours. And it 
is considered to be the cause which is inferior in the noise-reduction effectiveness of the above-mentioned 
example of manufacture (3), and the iron core of (4) that sinking in is inadequate in this way. 
[001 5] Next, in order to check the effectiveness by the bonded type insulation coat of the iron core of this 
invention. EI mold layer-built iron core was manufactured by the completely same approach as above-mentioned 
example of manufacture (1) - (4) by having been made from 3%Si nondirectional silicon steel with large 
magnetostriction, and the same measurement-of-sound-level trial was performed Table 2 shows the result and the 
manufacture conditions of example of manufacture (1) - (4) of it are completely the same as that of example [ of 
Table 1 ] of manufacture (1) - (4) only by material steel plates differing. According to this, when the large iron core 
ingredient of magnetostriction like silicon steel is used 3%, a bonded type insulation coat is given to a steel plate 
front face, and it turns out that the noise-reduction effectiveness by carrying out the laminating of this is very 
small. This is considered to be because for the oscillating noise generated from the steel plate itself by 
magnetostriction to be loud more than the viscoelasticity force of a bonded type insulation coat absorbs oscillating 
friction between plates. Therefore, it is very important when using the small iron core ingredient of magnetostriction 
attains the low noise. 

[0016] Furthermore, in order to check the difference in the operation effectiveness with the iron core of JP,4- 
361508,A described previously, the relation between surface roughness Rmax of the bonded type insulation coat of 
high silicon steel and the noise (A scale) of an iron core was investigated, the layer-built iron core used for this trial 
— Si — 6.5wt(s)% — the laminating steel plate was pasted up by heat-treating at 240 degrees C, giving the bonded 
type insulation coat which becomes the front face of high silicon steel of 0.3mm of board thickness to contain from 
thermoplastics by the thickness of 5 micrometers, carrying out the 70-sheet laminating of what pierced and 
processed this steel plate into EI mold (EI-54), and pressurizing this layered product with the welding pressure of 
10kg/cm2 in the direction of a steel plate laminating. 

[0017] Measurement of the noise (A scale) of a layer-built iron core was performed in the location which is distant 
from the transverse plane of an iron core 10cm in the condition of having excited on condition that 1kHz and B=1T. 
Drawing 1 does not show the result and correlation is not looked at at all by surface roughness Rmax of the bonded 
type insulation coat in front of a laminating, and the noise of an iron core. In the laminating iron core and volume 
iron core of this invention, a thermoplastic bonded type insulation coat fills effectively with the pressurization heat- 
treatment at the time of iron core shaping the opening between the steel plates produced with the irregularity on 
the front face of a steel plate, and between layers is firmly fixed by this with them. Therefore, the surface roughness 
of the bonded type insulation coat in front of a laminating is not related to the operation effectiveness of invention 
at all. 

[001 8] Next, the relation between the thickness of the bonded type insulation coat between the steel plates after 
being fabricated by the iron core, and the noise of an iron core was investigated using the same layen-built iron core 
as the trial of drawing 1 . this trial — Si — 6.5wt(s)% — the bonded type insulation coat which becomes the front 
face of the high silicon steel (surface roughness Rmax of a steel plate base is 7 micrometers) of 0.3mm of board 
thickness to contain from thermoplastics was given by various thickness, the iron core was produced at the same 
process as the trial of drawing 1 by having been made from these steel plates, and it used for measurement of 
sound level. Moreover, measurement of sound level was performed on the same conditions as the trial of drawin g 1 . 

[0019] Drawing 2 shows the result, and if the thickness of the bonded type insulation coat between the steel plates 
fabricated to the iron core is 0.3 micrometers or more, sufficient noise-reduction effectiveness is acquired. 
However, since problems, such as condensation exfoliation of a coat and are produced while lowering the 

space factor of an iron core, if thickness becomes large too much, as for thickness, it is desirable to be referred to 
as 10 micrometers or less. In addition, although the effect to the noise of the board thickness of a steel plate was 
also investigated, it turned out that the effectiveness of an abbreviation EQC is acquired for board thickness in 
0.5mm or less. 

[0020] Moreover, in consideration of possibility of affecting noise generating of an iron core, the relation between 
the thickness (thickness after fabricating to an iron core) of the surface roughness of a steel plate base and a 
bonded type insulation coat and noise generating of an iron core was investigated under the surface roughness of a 
steel plate base influencing the property of a bonded type insulation coat. In this trial, the bonded type insulation 
coat which becomes the front face of the high silicon steel (Si content: 6.5wt%, 0.3mm of board thickness) which has 
various surface roughness Rmax(es) from thermoplastics was given by various thickness, the iron core was created 
at the same process as the trial of drawing 1 by having been made from these steel plates, and it used for 
measurement of sound level. Moreover, measurement of sound level was performed on the same conditions as the 
trial of drawing 1 . 

[0021] DrawmgJ does not show the result and it turns out that surface roughness Rmax of a steel plate does not 
have not much big effect on noise generating. That is, it turns out that it adheres to the surface roughness of a 
steel plate substantially, and the noise-reduction effectiveness by the bonded type insulation coat is acquired [ that 
there is nothing ] that what is necessary is to acquire sufficient noise-reduction effectiveness even if a bonded type 
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insulation coat is thin when the surface roughness of a steel plate is comparatively small, and just to enlarge 
thickness of a coat according to the granularity when the surface roughness of a steel plate is comparatively large 
therefore. 

[0022] A bonded type insulation coat is a coat which uses as a principal component the thermoplastics which has 
bond strength predetermined at about 140 degrees C, and has required insulation resistance in consideration of 
generation of heat at the time of considering as an iron core. When one sort of urethane resin, an alkyd resin, phenol 
resin, an epoxy resin, melanin resin, polyurethane resin, acrylic resin, vinyl acetate resin, silicone, and polyimide resin 
or two sorts or more can be used and thermal resistance is required as this thermoplastics, for example, non- 
subtlety particles, such as an oxide particle, may be added in the above-mentioned resin. This invention pierces the 
target iron core, it is a layei^built iron core, and the cut core and a wound core like toroidal one which piled up the 
steel plate cut down by processing of an electron discharge method, laser beam machining, etching, etc., and the 
magnitude of an iron core is not asked. 

[0023] In order to manufacture the layer-built iron core of this invention, it gives the front face containing Si:4.5 - 
7wt% of high silicon steel by applying and drying the bonded type insulation coat which uses thermoplastics as a 
principal component, and two or more sheet laminating of what cut down this high silicon steel in the predetermined 
configuration is carried out. And the high silicon steel which a laminating is carried out and adjoin each other by 
heat-treating to the temperature which the thermoplastics of a bonded type insulation coat softens is pasted up by 
the bonded type insulation coat, pressurizing the layered product in the direction of a steel plate laminating. 
[0024] Moreover, in order to manufacture a wound core, volume shaping of the high silicon steel which gave the 
bonded type insulation coat as mentioned above is carried out at a coiled form, and this Plastic solid is heat- 
treated. Since a certain amount of welding pressure is added in the direction of a laminating of a steel plate with the 
tension at the time of carrying out volume shaping of the steel plate at a coiled form, in the case of a wound core, 
grant of the welding pressure from the outside at the time of being heat-treatment may be unnecessary, therefore 
grant of the welding pressure in the direction of a steel plate laminating is carried out to it if needed. 
[0025] Moreover, after fabricating an iron core, distorted picking annealing can be performed for the purpose of 
configuration immobilization and a magnetic-properties improvement of a wound core, magnetic properties are 
improved by this distorted picking annealing, and the noise-reduction effectiveness also improves a little in 
connection with this. As for this distorted picking annealing, it is desirable to carry out at 700-850 degrees C, and 
when performing distorted picking annealing, it is desirable to use thermoplastics with thermal resistance for a 
bonded type insulation coat. In addition, although a bonded type insulation coat deteriorates a little by distorted 
picking annealing, since it is fixed between layers, the noise-reduction effectiveness is seldom spoiled. Moreover, in 
order that magnetic flux may cross between the layers of a steel plate also about the iron core which between 
[ whole ] layers is certainly fixed by the bonded type insulation coat, and the layer-built iron core and volume iron 
core of this invention do not have the fault that the interior a varnish or whose adhesives are iron cores like the 
method into which an insulating varnish and resin system adhesives are infiltrated does not spread, and has 
magnetic gaps, such as an EI type core and a cut core, for this reason, that effectiveness is fully large. 
[0026] 
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[0028] 

[Example] [Example 1] Si content produced EI layer-built iron core of example of the following manufacture (1) - (3) 
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5.9wt% 3.0wt(s)% by being made from the silicon steel (0.3mm of board thickness) which is 6.5wt%, respectively. 
The example of manufacture (1) : Pierce each above-mentioned steel plate which applied the bonded type insulation 
coat which consists of thermoplastics (acrylic resin), and was dried in a predetermined configuration (EI-65), and the 
laminating of this is carried out. Between laminating steel plates is pasted up by the bonded type insulation coat by 
carrying out pressurization heat-treatment with 200 degrees C and the welding pressure of 15kg/cm2 whenever 
[ stoving temperature ]. The example of layer-built iron core manufacture fabricated to the iron core (2) : A well- 
known inorganic organic system insulation coat is applied. The example of layer-built iron core manufacture which 
pierced in the predetermined configuration (EI-65), carried out the laminating of this, and bolting [ example / the 
steel plate ] and fabricated each dried above-mentioned steel plate (3) : A well-known inorganic organic system 
insulation coat is applied. The layer^built iron core into which resin system adhesives were infiltrated in the vacuum 
after piercing in a predetermined configuration (EI-65), carrying out the laminating of this and bolting [ the steel 
plate ] and fabricating each dried above-mentioned steel plate (sinking-in time amount 3 hours) [0029] Thus, the 
acquired layer-built iron core was excited on condition that 1kHz and B=1T. and the noise was measured on A scale 
in the location which is distant from an iron core 10cm with a noise meter. The result is shown in Table 3. According 
to this, the high silicon steel (Si:6.5wt% and 5.9wt%) which has a bonded type insulation coat in the layer-built iron 
core of the example of this invention which carried out the laminating After carrying out the laminating of the high 
silicon steel which the noise decreases by no less than 15-16dB compared with the layer-built iron core which 
carried out the laminating of the high silicon steel which has a well-known inorganic organic system insulation coat, 
and has a well-known inorganic organic system insulation coat, even if compared with the layer-built iron core into 
which resin system adhesives were infiltrated, the noise is decreasing by no less than 4-5dB. On the other hand, the 
whole noise level of the effectiveness by carrying out the laminating of the steel plate which has a bonded type 
insulation coat like this invention highly is [ each layer-built iron core using 3% silicon steel ] also small. 
[0030] [Example 2] Si content produced the cut core (CS200) of example of the following manufacture (1) - (4) 
5.7wt% 3.5wt(s)% by being made from the silicon steel (0.1mm of board thickness) which is 6.6wt%. respectively. 
The example of manufacture (1) : Volume shaping of** and each dried above-mentioned steel plate is carried out 
for the bonded type insulation coat which consists of inorganic system adhesives. The example of cut core 
manufacture which pasted up between laminating steel plates by the bonded type insulation coat by heat-treating 
this at 350 degrees C (2) : A well-known inorganic organic system insulation coat is applied. After carrying out 
volume shaping of each dried above-mentioned steel plate and giving this 800 degrees C and distorted picking 
annealing of 2 hours. The example of cut core manufacture into which the insulating varnish was infiltrated (3) : A 
well-known inorganic organic system insulation coat is applied. After carrying out volume shaping of each dried 
above-mentioned steel plate and giving this 800 degrees C and distorted picking annealing of 2 hours, The bonded 
type insulation coat which consists of inorganic system adhesives The example of cut core manufacture into which 
resin system adhesives were infiltrated in the vacuum (sinking— in time amounti 3 hours) (4) : With **, The cut core 
which carried out volume shaping of each dried above-mentioned steel plate, pasted up between laminating steel 
plates by the bonded type insulation coat by heat-treating this at 250 degrees C. and gave this distorted picking 
annealing at 800 degrees C [0031] Thus, the acquired wound core (cut core) was excited on condition that 2kHz and 
B=0.5T. and the noise was measured on A scale in the location which is distant from an iron core 10cm with a noise 
meter. The result is shown in Table 4. According to this, the high silicon steel (Si:6.6wt% and 5.7wt%) which has a 
bonded type insulation coat in the wound core of the example of this invention which carried out volume shaping 
After carrying out the laminating of the high silicon steel which has a well-known inorganic organic system insulation 
coat, even if compared with the wound core into which the noise decreased by about 5-6dB compared with the 
wound core into which the insulating varnish was infiltrated, and resin system adhesives were similariy infiltrated, 
the noise is decreasing by about 3dB. On the other hand, the effectiveness by the whole noise level carrying out 
volume shaping of the steel plate which has a bonded type insulation coat like this invention highly of each wound 
core using 3.5% silicon steel is also small. 

[0032] [Example 3] Si content produced the stator of example of the following manufacture (1) - (3) 5.0wt% 0.5wt 
(s)% by being made from the silicon steel (0.3mm of board thickness) which is 6.5wt%. respectively. 
The example of manufacture (1) Pierce each above-mentioned steel plate which applied the bonded type insulation 
coat which consists of thermoplastics (acrylic resin), and was dried in a predetermined configuration, and the 
laminating of this is carried out. The example of stator manufacture which pasted up between laminating steel plates 
by the bonded type insulation coat whenever [ stoving temperature ] by carrying out heating pressure treatment 
with 280 degrees C and the welding pressure of 20kg/cm2 (2) : A well-known inorganic organic system insulation 
coat is applied. The example of stator manufacture which pierced each dried above-mentioned steel plate in the 
predetermined configuration, carried out the laminating of this, and carried out caulking shaping (3) : A well-known 
inorganic organic system insulation coat is applied. The stator into which each dried above-mentioned steel plate is 
pierced in a predetermined configuration, the laminating of this is carried out, and resin system adhesives were 
infiltrated in the vacuum after carrying out caulking shaping (sinking-in time amount: 3 hours) [0033] Thus, the high- 
speed induction motor produced using the acquired layer-built iron core (stator) was rotated by no-load and 
30000rpm, and measurement of sound level was carried out on A scale with the noise meter in the place distant 
from the motor 10cm. The result is shown in Table 5. According to this, the high silicon steel (Si:6.5wt% and 5.0wt%) 
which has a bonded type insulation coat in the layer-built iron core of the example of this invention which carried 
out the laminating After carrying out the laminating of the high silicon steel which the noise decreases by no less * 
than 12-13dB compared with the layer-built iron core which carried out the laminating of the high silicon steel which 
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has a well-known inorganic organic system insulation coat, and has a well-known inorganic organic system insulation 
coat, even if compared with the layer-built iron core into which resin system adhesives were infiltrated, the noise is 
decreasing by 2-3dB. On the other hand, the whole noise level of the effectiveness by carrying out the laminating of 
the steel plate which has a bonded type insulation coat like this invention highly is [ each layer^built iron core using 
0.5% silicon steel ] also small. 
[0034] 
[Table 3] 
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[Table 4] 
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[Table 5] 
* 5 




m » CdBA) 


8. 5wt% 


5. Ovt% 


D. Swi% 




il 


11 


69 


9!^5&«»J (2) 


61 


6 8 


77 


K at ^ (3) 


52 


S.7 


70 


(^> r rnuTb- ^^mi^\ 



[0037] 

[Effect of the Invention] while manufacture is very easy according to the layer-built iron core and wound core of 
this invention which were described above — the magnetostriction of an iron core ingredient — small — and the 
electromagnetism between steel plates — since a bonded type insulation coat absorbs a suction force, vibration 
between steel plates is suppressed effectively and can reductlon-lze the noise more compared with a conventional 
layer-built iron core and a conventional wound core. 
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